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In The Claims: 

1 . (currently amended) A method of forming a low temperature polysilicon thin film 

* 

transistor, comprising the steps of: 

forming an amorphous silicon layer over a substrate; 

performing a plasma treatment to the amorphous silicon layer, wherein the plasma 
t reatm e n t-eom priaos upplying - on oxyg e n - containing p l asma or apply i ng o hyd rogen-containing 
pi^m* is selected from nitrous oxide fN 2 Cn plasma, ammo n ia (NYU) plasma or hydrogen (Yh) 

plasma : 

transforming the amorphous silicon layer into a polysilicon layer; 

patterning the polysilicon layer to form a plurality of island polysilicon layers; 

forming a channel region and a doped source/drain region on each side of the channel 
region in each island polysilicon layer; and 

forming a gate over each channel raging wherein the channel region composed of 
polysilicon has an adjusted threshold voltage det ermining from the plasma treatment. 

2. (currently amended) The method of claim 1, wherein ttensae p of porfow mng the plasma 
treatment eeH^ses-aff^ jsnitrous oxide (N?G) plasma, and to 
a4>ttst the threshold voltage of the channe l region is adjusted in the negative direction. 

Claim 3. (canceled) 

4. (currently amended) The method of claim I, wherein the^ep^^-fefHT^ the plasma 
treatment uumpriocfl applying n hydrncrn ron^iiHi^asma is ammonia (NH^plasma or 
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hydrogen fHV) plasma, and to adjus t the threshold vnlta C e of the channel region is adjusted in the 

positive direction. 

Claims 5-6. (canceled) 

7. (original) The method of claim 1, wherein the desired shift in the threshold voltage is 
effected by varying the radio frequency power to the plasma treatment. 

8. (original) The method of claim 1, wherein the desired shift in the threshold voltage is 
effected by varying the processing period of the plasma treatment. 

9. (original) The method of claim 1 , wherein the step of patterning the polysilicon layer 
further comprises forming a gate insulation layer over the island polysilicon layers. 

10. (currently amended) A method offorming a low temperature polysilicon thin film 
transistor, comprising the steps of: 

providing a substrate; 

forming an amorphous silicon layer over the substrate; 

performing a plasma treatment to the amorphous silicon layer, wherein the plasma 
treatment Gem prises appfring an oxygon contain i n ^l osma or a p plying a hy dfogefMHHitAH^ 
pi^m A jg selected from nitrous oxide ( N oCft plasma, ammonia fNH 3 ) plasma or hydrogen (H ? ) 
plasma : 

performing a laser annealing process to transform the amorphous silicon layer into a 
polysilicon layer; 

patterning the polysilicon layer to form a plurality of island polysilicon layers; 
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forming a gate insulation layer over the island polysilicon layers; 

forming a channel region in each island polysilicon layer and a doped source/drain region 
on each side to the channel regions; and 

forming a gate over the channel r^inn^, wherein the channel region compose d^ 
polysilicon has an adjusted threshold voltage determining from the plasma treatment, 

1 1 . (currently amended) The method of claim 10, wherein th e Gtcp orp erfor-mittg the 
plasma treatment eempmes-app^ is nitrops oxide (N,Q) 

plasma, and te^dj*** the threshold voltage of the channel region is adjusted in the negative 
direction. 

Claim 12. (canceled) 

13. (currently amended) The method of claim 10, wherein the^ tep of p e rfo rming the 
plasma treatment s ompr i poa applying a hydrogen oo i^tefflmg^lasi^a is nmmonia fNH:Q plasma or 
hvdroeen (R& plasma, and te-a4i*st the threshold voltage of the channel region is adjusted in the 

positive direction. 

Claims 14-15. (canceled) 

16. (original) The method of claim 10, wherein the desired shift in the threshold voltage 
is effected by varying the radio frequency power to the plasma treatment. 

17. (original) The method of claim 10 7 wherein the desired shift in the Lhreshold voltage 
is effected by varying the processing period of the plasma treatment. 
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18. (original) The method of claim 10, wherein the laser annealing process comprises 
performing an excimer laser annealing process. 

19. (original) The method of claim 10, wherein the step or forming the amorphous silicon 

layer over the substrate, further comprises: 

forming a silicon nitride layer over the substrate; and 
forming a silicon oxide layer over the silicon nitride layer. . 

20. (original) The method of claim 10. wherein the step of forming a channel layer in 
each island polysilicon layer and a doped source/drain region on each side to the channel region 
further comprises: 

forming a first patterned photoresist layer over the gate insulation layer to expose the 
upper surface of on each side of each island polysilicon layer; and 
performing a p + doping process. 

21 . (original) The method of claim 20, wherein the step of performing the p + doping 
process further comprises removing the first patterned photoresist layer. 

22. (original) The method of claim 10, wherein the step of forming a channel region in 
each island polysilicon layer and a doped source/drain region on each side to the channel region, 
further comprises: 

forming a second patterned photoresist layer over the substrate to cover a portion of the 
various island polysilicon layers and expose the upper surface on each side of the island 
polysilicon layers; and 
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performing an n + doping process. 

23. (original) The method of claim 22, wherein the step of performing the n + doping 
process further comprises removing the second patterned photoresist layer. 

24. (original) The method of claim 23, wherein the step of removing the second patterned 

photoresist layer further comprises: 

forming a third patterned photoresist layer over the gate insulation layer to expose an area 
adjacent to the doped source/drain region of various island polysilicon layer; and 

performing an n" doping process to form lightly doped drain regions. 

25. (original) The method of claim 24, wherein the step of performing the n* doping 
process further comprises removing the third patterned photoresist layer. 

26. (original) The method of claim 1 0, wherein the step of forming a gate over the 
channel regions further comprises performing an activation process. 

27. (original) The method of claim 10, wherein the step of forming a gate over the 

* 

channel regions further comprises: 

forming an intcr-layer dielectric over the substrate; 

forming a plurality of first openings in the inter-layer dielectric and the gate insulation 
layer to expose the doped source/drain regions; and 

forming a plurality of source/drain metallic contacts over the inter-laycr dielectric so that 
the source/drain metallic contacts and various doped source/drain regions are electrically 
connected via the first openings. 
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28. (original) The method of claim 27, wherein the step of forming a plurality of 
source/drain metallic contacts further comprises: 

forming a passivation layer over the substrate; 

forming a second opening in the passivation layer to expose a portion of the source/drain 

a 

metallic contact; and 

forming a pixel electrode over the passivation layer such that the pixel electrode and a 
portion of the source/drain metallic contact are electrically connected through the second opening. 
Claims 29-41 (canceled) 
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